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Pig. 1. Cotton flea hopper adult and scar from 
blasted square (greatly enlarged). 
Fig. 2. Cotton plants showing flea 
hopper injury. Note excessive 
branching, sfliort internodes, and 
scarcity of fruit. (Leaves were 
removed before photographing.) 
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Fig. 3. Cotton plants in several stages of development when 
killed by root rot. Note living plant on left. 
Fig. 4. Cotton field with large 
area of plants killed by root rot. 
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Fig, 6, Seed cotton on left picked from plants killed by root rot early in 
the season, center killed during mid-aeason, and right from plants living 
at the time of the first normal picking. Note the amount of trash present. 
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i $M lf»© M 34*0 xMa 4*f 4«0 
1  ^£S ma S«f M 4mf G«S s#s  
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ill itf tba fii^&a mm 4ttat«l tiiirae mm tliMa ii^tb tiia lalxtiiva &t 
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^aluaa aumwiata nilJ. iraauit la an afi.la iiifaatatioit iMali wi.%1 damtt^ a flka 
aattoa o»a air mm af aultiur aoiw Mta la aaali fla2.d 
aftar tint 4A%» i ti^ l.a 
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m&% mt 
IdlMas piiofttft hy mxy M (tata* 17) m& iaoifoasod 
ginMUy mat Sat* rnastil maHiliig a ^mk diixiiii tiia na  ^rnmns 
litita M Cfli« S)« At ii%9 %im of tlia tlm% piaktisy. a total of 40.,8S9 
f^ amta naa  ^ timayi ai^  liiris^  on tho m i^xmA fti^ avtaantaX as?aa 
4*S? affiroa* Wm ataat mw&t riuagaS fmm 17*470 to 36«947 planta pax* aoza 
In tlia four 
mmt%m of iaaaot ««ftt-»e4 
#»ttoa |^ asti««i Im tliat axm m&Sm frnt^ mtt pi#lt4ia«» aliooa thay a«a 
afxaiS tliat ti«>plaal atofOA tlia ox^ * l&a fii!«t ploklzig in 
tlta> flata S .^iig; tlui viaak flndlag is* tlia 
lUKPoaat of tha l^ tal a»»i> @atbi^ i ia eai^  pioldlng aas aa  ^ followai fixat 
pioleisg 31*t} aaao  ^pioldLag 38»9| aiid itUUNl pioKdiig IS9«8« 
tba airaiajp par iilaiit on ttMtat aM 0ima  ^plata la glvaa, is 
taliJla 18* i^ aata M«l seioxv tliaua flva iraaka l»afox>a tha fiirat 
piokliig Aid s#t pjrolbtea as^  iiolia vSiiali ^^ aaat* Aftar tliat tiisMi tha 
in ptoporttoa to tiia a i^@a of mttirity raaohaA ahoaa. tiia p^Mmta 
4|a&*. t%uft lN»ila wem amall m %h» ptota a&ioh dla4 aarly m& laxigar oa 
l^ osa trials lata (iN l^a iS)« fha aaad iMittoa ffom iM^a prodiioad m 
plamta i^ ieh StaS tluree wMikm bafora tha firat ptokisg mm only ahoat oaa* 
half aa baaty as timm fzom iiH;^  plasta* Hcm  ^ of tha ffiiall holla aapa 
ii^ t «aiploka& W pl^ t«»i, amd mm a total Xoaa# 
*43 *  
18# i^ mit of imotiag for iaooot ooatsre  ^ oa arl,4  ^
of amA iNittoa tmm Xifi&g and doad plaata idlllod t«ot 
Kitt 19Slf • 
Aiwsago poiunda aoad ootttem p»T piaati* 
ni .u i r i i  I I   ^ i m- i •••r i r,, ,  ,I, rr ,i i, • 
«o#c «»i^ a ftold i Maid S Tiald 3 Fiaid 4 
QOMllag dead Ooat aiia«  ^ ]^ at (Skaok Itoat Chook liaat 
laaa If** t *00  ^ «000S8 aaaa *0000& *0000? *00071 *00018 jmm M 4 *(mm *00044 *00043 *00106 .OOW *00080 •00086 
I »^0f *oom *ooBi@ *00444 »00@06 *00891 *0080S 
aoy « «01?i4 *00814 •ooees »oom *01113 *00088 •00€88 
li 1 •oaodf rnmwm. •oim *01684 «014f& *01999 *01301 •0U8? 
Air* doad plaata .QQ£IO@ *0094$ *mm »004d3 «@Q40S *00519 
i.iir£tig piaata *04?$? *oss49 •o@?46 *mom *oms .osm .ossss 
v^esai^  of 4 fifplieatoa* 
**flaats di«d. lofos^  thia data pvoduoad so iraittoa* 
ffea pataimtaga of tija total ©top piaitad ia floldo aith irasfyiag 
mmm%» of ^oot i^ t ia mom is tabla 17. fba yiald tvtm all daad planta 
»sa siirpiiaii^ y iniall* Btaa ia ftald S ahoi?« nova thaa oaa*lialf tua 
plaata diod, p:^ #a>isad laaa 10 paxaaat of t&e total yiold* of 
tliat aiioaat fxam doad plaata, @«il3 pox-oaat oaaa tvom plaata aliioli diod 
iag tlia laat tao naaksi and alt^ oagii aot of aa Mgli (pality aa tliat pva* 
daoad %y Wvim plaata  ^ it mm m&h l>attav aottoa «iaa that imioh gm oa 
tha plaata dying aarliar {fig* €)• 
fba yiald par plaat# aliaa %im tm» irapliealNia aaza awiagad, aaa 
mXt0.%Xy higliax< ia noat gmpa of daad plaata oa t^  duatad tlaaa oa tha 
likmk Plata* flia ylalda vaifiad »«maida»al>ly, baaairart in tha diffazaat 
jpapliaa^a* It aaa aaaaaaafy to datan^aa tha ai^ fiaaaaa of tha yialda 
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laiMMlt at.im krnrnim Tii* to <m tlt« pottntlaX 
ma& ttkik mm»% &f 4m to isasotiii if not oo&tiroaiod* IMW 
7la3.&B tmm floats kt3J.«S w m% mm tiuui t«o mMilcfl \n^uv« %im tlm% 
pitl^ ag t»« t8«if«aatti MtextaJUMr W Q<»it«ol.l.ii3g ia»'«ots« flieM 
fJUimlMi psoSm## eal^  a iHttaM mm&% of l«w %aalltr eettoa «&«». i]a»«ot« «»» 
ant |)»3P«ii«]it« 
fadtfis' nliiolii ftotoxn i^iAa th« pFc^ lt to bo iM^ao twm oo&tndiifig 
iitoeoto m lm& lemm oottoa tlo» ttm mo% sot io %hm flt3A trm Xirinet 
<3C tlbo po2«oatci@i of plOEto t^m •osdL^T t&o oom *^ 
If tlNi ylol^ t imR tHo fieato i» mffioiosd for pz^ itaulo 
iui4 tiuiooto em &mm0km tlu* mm* ooiitinol. mmmm» ito«Old IMI 
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Qf mm& eetteii tmm mtA liwim v3Mktm mmem taken dav&ag 
1.^  tmt' Si^ i» s^atl#iiit«. It m» tmnA tbat the pamatag* of lint 
%M ft#«i 4Nitt#ii». atap f^ bafty* malfesBltsrt natcu t^y of tlia fibar»t 
mata:# aisl amaaia a»a ail 1& t&a aaada mm lowav tmm plaata 
Sris® aaxHy ia l^ a aaaa  ^aad tmm tbaaa dying tetav or twam ^Liiriag 
jpljuita* 
f^ a a«ialtiai<m iw&aluii. mm that ioaaat loattol ««mM ba ot littJLa 
«a^aa In i^ i^ aaiag tiia ylald of aattoa oa ]?|.asta kiJUtad by root zot 
imt^ m tba fivat nosmai pieMm* bajiad oa tba folloaiag find-* 
isgai il.} @iaaa duatiag f<&T tha aoatfol. of the fiaa boppar and boll 
did sot maalt im iiMKpaaaad yiaida# it «aa aaaomad that tbaaa 
imaata did mot emtwrially daotaaaa tl« yi«a.d« Ho bigbar yialda aotad ba 
aatrntad* miliar aiaiiair aoiMliti(mat i^ an i&aaata mm praaaat but ooatso^ad* 
F&iuata killed aease tbi» tao wmlm bafo  ^the firat piokins wasra aiaioat 
a total 2.oaa» and t3w yiaiida mm F#aiaeod mm tbaa  ^pexaaat i^ en plants 
died Mvim %be t«o i»eka tba- firat soBiiai piaicing* fba yield 
tmm ail, Am4 planta im aairea fieida ateifaged 4«70 pofoent of tlw i^ tal. 
e«op« iSi fhm mmlity of tba aai^ a a»d JLiat eaa i^ Bduead by px^ mataiw 
deai^  of tbe pla»t* (4) laaaat ao&ttoll«  ^planta ]ciI}.«N| by root jeot, 
nouat tbayatora basafit omly a mmM pettioa of tba totaj. yi^ d« owm 
'9ik»m tmlf of tlMtt plaixta die tspcm vmH rot* 
• SSi * 
90st #f W y%M &empm9. tl« s« m»%m &&e*% If^ i8#9« 
l^ ®r*wl'*ea$ m9% #f by soiLotttod atatoa aaA 
wtmiGm,^  Vm S« mpt* Am*$ tmx^ k^ I.$39f67?« 
tmm irie|.d« SP* S* l^ tn WP*» Cw  ^aaA 
Bsssii fijiffffy SBSss 
ifSIS# 69tt0ii Boole 6o*^  Ioo«» Httv 
tO'JpH* pp. J.#-®®!. 
Blii«t IP* 
IffS9* fmlliifig babit of the t^toii j^ ast* S* 0* SiEp« sta«« 
9ia|.« Baa*-S@# 
<$atiibi^ i, ll« E*y aM S* S# lUlls Wm* t««t« of m&M sot mttmn {isexm « ospe  ^ of X987)« 
S«: INs^ t* &m** MX*# BOoxt*« tt&d tm* 3t«« (lttnttO«> 
®ra®k)* 
Gmmmt A« B* 
3.$St« xoot «ot #ir&ido»« tmu .Agx** Ksi^ * Sta*!, .Aaa» 
ifgtiili. 
co^» Q« ?* Ootton mm loroivuitiirfft wbifm tuiok upKooi foi^ tteaa,! upris^t 
flm^mrn t* 3* IN t^* Agr*, foatbook 19S2.fjlS?*2.9^« 
'"''''T^^ r'nSiSisea memwm la oottoa pijMbtotioSfe tr# s«, Coiit* A®r«, 
mwmm* mirn 
mi-mi K* F» 
iDSt« ^aota on tlie bottom plaat of t&o f«»StBg of oottala 
B«ii^ pttt3!« of thm fmUly ttlsllteiio* jToor* looa« lat«t 88tyg3L-ygg» 
toato of %}m of lafi«Btiol4al. dtista for tbo 
ooatsoi of tlMB oottoa flea hstper* fo r^* looa« lat*» ^$881*887* 
<¥ SS *• 
m& Urn l»# 
« mS tbeiwftmtts tmmrn m wii^ 
'^ m$t ifmmu alfiSs w&& th» .sxtinn  ^ tmittm of pitiaiMi* 
wm&rn w«« i^e43*»8d* 
em m mmm 
mm fmm* fioM msi^mimm^m m th« of th» ootton f3L«ft 
lMS ]^P93P wStill WMNfWftJt Sr8tfWN8E%i^ Siii$iWI# saea* mAm$ 8gt80*e8« 
mB& £b l«* Sim h&pp9^ ttd&tise  ^ is 193G« Jmxf* Is^  m%mt 
get#gkairft84it 
. . . .  a»i St !.• mmm 
'JiWiiii* wci^ytmiBti $« ddntfol, tlm li©ppw 
m m9% immmt Jmr4 Wrnrnm |g,tl8S-i30# 
ana 1# %• memkim 
'' l,f®i« ©f «ie&«itim iwwMMMit# fo.je «4»at.vel. #f 
fl.«a li« t^«ii> «UQ  ^ %%m tN@>JL3. iMHmS..* ©« li^ »» 
|tst« m&t m% %» immB in l.t3T» mA mw&%%imm «ff»6«isg itm %mA W%m% 3|i^ G«9i4« 
mM ?• 9m 
Wma l.diia«s ffi|»m «<9e%' x«it* O^eKir* 
•» is? 
0* S«» asS I"# f« l^ s« 
|.t3S» tbn #aefimatit 1  ^ m<o% rot tM» ttikd etoaoieaa. 
i^ ilji«. ^mcrn. s^ «. Bol. 
@id.»9»t f«: e* l.$^« A tlm hei^pm «ttli T^ftrnTrnMi ibo 
^ ftfitiig mi. p«^paaMim» Imr* aeon* Iiit*t 
t|i.t^ mt 
h&i^ » «#aijpol, mim latia <iq;ua»» 
#f ^2taEi»»« d'oiir# I^ cms« £at»» 30tl3i9*jUSS» 
itMin &# 
litis* h 9l^ s0kmi atoi^ y «f' thm Aa9«l«iaRm% of mt^n asiA tTa» 
m%m &f tmmm i^m mt tm. %im ««96« jrimr* Agge^  Bii««» 
€Miiir|«ii.» fmmim- .1,#, mA a* a* mmmtt 
%!^ .t wmnvrntim gta 4mmm to «0t%osMi iPF* @». x.flMyrjk«»t 
• ' * 
# 
i^ .»iiii@1  ^&t fi%m« £t3.45«l4{B» 
mmm^ »• w* 
and ^oiwatlattt mntml «o%1>oa pm^m^ w» Bm M0ifm..$ Yma^imoM. 
mMm-, 1« s*t i* U' «»$ (^ batliMi' aetiikvt 
;i^«oial t& \m>%X AlieSAiaett. &siz» Aetfm l^« stft*« fw^ii# Btia^» 
®»i(iiyAf .I.* 0» 
|iii©« of tiM» imx^  «)f tba of 
H* 0# sop-l* DIV* BOl.* (S« 3*) 2>eaoi.* 
mm&mt. f # »•. 
JliSa* fi» 8t»&  ^of  ^m(^ %m 9Smt» ir« s«. Hopt* feuenovp* 
Wxnif^wtf, 1* 
l.t@4« Umi «Ottoii fi«iL» fotur* ^oa* Sat»t jy^ i604e 
'••"lllii#''''' '®0 i»»®iS.l.oi #o%toa fl«tt». ¥• s. £np«* wt*§ S&9m 
mwm&mw  ^ i^ sKMitomt tiansMii Jan. @}» 
ie'TSs ooltiom kipfoi^ y m .^tiottoa fXoa*** 0« s« so l^* &m*9. iopt* Oir* 
«N»1(ia&t« of 1 -^ of tHo mvt iaooot 
pNTls: la 1^0 t^ot etatoft*. s« Bm* lQ.t«t B«*S@SiS.**SO« 
.<|'02iailf S« £«-
llttf* Bfol^  of tbo f%m 0l.«ffittoa QoaJiogo« s« dm 
ISiMii** iMmwft' 6l«sso& 60M«g«t Bm Qt 
•' •Sils^ iww aa <01 ia«MNttiolSo«  ^ isw# a&p* &p* sisa*t jytm* 
S» T«.t. F« 1» Samiont J* sidUaiiavy mA J* H« 
ItSNk* mta pi3«tloa of fontJll.ss9»p to tbta ooatsol, ootKon v&a% w% 
iM fiWMI* 9* 3« fool^  iii3..« 4ll$i3^«7S» 
'iHLIim i^ l>« f« ii- aM B« 1« Bi» 
ifsl9» irairiatloa oottos foi? l^aoiaaa  ^ z^ ieloa of c^ atraX Toxaa* 
f<w. mf* m?* st®#» »*i» 
Ei»i« «* 7*« oook 
F«Miiiiag pusudtiuewi of ant plAat^ aaoldLiig 
m& % -^iw «ffiief o& tr« Si, Jiey*, i^ iu Btiiu 89fisX«^2Jl« 
Saigli'lf 'JUtfvir M*-
if@6* §m %&• Slj(%pi%RiM#si'as4 &o»l pllamtft  ^ oottoa hm^m |giB»U»» Mvi&sm* Imv* mm* 
a### 
tS^%A'§ B<»; 
and mmi»l wuemw &m* ^«o 
a* ii* 
lemso to %&» $l«mt oaaaiid l^ WMlopiiaiaa# aligipli«i» 
Wa *^ eat ^hm ®f Smt* gfig^S^gg, 
liQffiiMx«f Wm &*g .f* t* mi0. B* 1« B«ttl»tt 
iisa iovii3^epi«iit of $lan%B &% ovowaviiXot T«sas« 
IT* a. w«p%t BOft. €ir» 
IKiMi^ iNtt liUltae H.aJLi' 
CN3iB|MaMiMY« i^ ixmtm tot>%« of auiMitioic^  iravtotiMi of ootlMsa {mmm naiidr wmtil ooa i^tioiia in thm t^iMMn t^om «%&%«• f «Rip of 
italic n# 8i«pt* mi0. 
0'* G« 
I,d3$» Ootton luaks tuo of lOr* @» «y«ip ammaXXsr* 
w* @* mi'* 9 iroa^ook 
ltioke»ioai inofolil^  
|.t^ « (^ ttos |>x%>gi«iiil'irilt:r liwofiidl ia .gz^ o ossmKLiNiy ti«t« «ito«» 
tr« s« s«r^ » 3.'^ ttl.io«i45S« 
aigtnaJia B* 
Mao. A rtato ot *4. «« hi^ , ygqiw.B^^ , B««., 
m.%h oapafoiel. mevmrnm to its #ff«o1i eN& plaiit liiimiNi* Sem# 
wm*-B 
Tltni^rn imlf f' IX JrllMPWlP^g! iMBt iniot mt of oottoa* oi? *'«otto& Agy* sta*^  
'• '  • •  t i i *»  i i«»»  Bep*  s t«# ,  m l#  f t i -90*  
I>«ai|ii0% V» l«« sq&A foia f«: S«sl)f]NNi 
JLIKNIi* Fi^ «NiN»tijMi.Mty I& -oo%t«ii aaii^ ota ckT 
fMmn# fin* Mi"* sta».» .Bixl« 
tmf9 mtm $sai^ Mm fm tiio emimu M9m &• 0* sst* Gir» 
3U98tI-f.. 
dl60B®i ' 
19  ^ wm% vnt em aff«9M W wp mt&tim 9m& tiJU  ^at 
mxi tmm#. Q* s« Mm** t»9%* Soi* 43iti«3^« 
B* MMm mm mm%&n flm. Agr» m^m S-la:*g m3i* 399fl«dt» 
ll^r*iroiiml m& spring mmwrni^ tho «K»t-t#iei flm imppnw* 1Mk» 
Jbg3f« S^Riif lull# SS§t3l*^ « 
#r tlie «©%t©a fi:#a l^ pp©*# fiix« A«r. Bjci^ * S%««t 
•*-- JK  ^ lb# f V-* Si# 
|,@?i«. «sc mmimm %n llastto jBl»Ini»a«i 9»m9rv&%Mt, 
0ff«piigt af FoftiaxidabiDgarf {%mm* 
ifisr»c4ia« M» M« 
IfSS* flito «ff«iH3t #f ffi|>a«isg da tbft ir|«&d of <i»ot%G»u f«c* sac^ * 
Utt iaUl^ t Jf«« ipiai Oazt IS* QewmA W^fm few wmemmmmt «f .#o3naim mnnrns^mf cMT 
mm m%%m0 i* a* rn^ mt T»m* iol.* 9^ tl.*76« 
^9 Mm. %W^9 twm <iott0n ^Umts and t»m c^ittdn 
plamta WtXmA W m%* tm» Ae»* ^a*# Ana* %t* 
' j&lfisitt of mtimt »a#S fwm mmn pSjm%« aM tern whm%9 
MSIai s«#t mt at diffati^ t iataa* fax* Ji&f* ISKP* 3ta«« Ana. 
f&« <»ef««t ««' tbta#-- mH i»axwy<wr- x^ l^^ ioaa oa aottaa ani»ot« 
imt im fka aaattai iMta Maaklati^ * .&nar* soe* » 
1^* ' '  03^  mimtlGm fm y«N$t mwrnm- ia %hm ti3ao^ai^ « 1^« 
Bkp# S-la«» wm&pmm %%« (i&^eaagsratM}* 
70  •  
ttetbodii* tm*9 
mnmm imm* fs^ « %n*$mm 
mmm^$ i* Um 
3M4 f«a }^ voet m% la JMmm  ^ Aila* 
Mwe* 1 *^ 
SttlMftUt &m K*» f# 3* &»ii f^ t«r Mm %Wlk: &mm «ttm%» &t 9m% mt tm M03/oB9opi9 
i^ lmm&mm ef mnimm. titmm* tajrtepttli^ ogy# f|il.86»l,90« 
ISM^atefiii.* im m& l»« l}» eiuF|»%«st8oit 
m p0mtti^l0 MwtiPihu^im fifps^ ta of eott&u ro0% imt 
mm^ W mmiwmmh mtsrt&pA%Ml0eyg 
^iW§0 
_ - : _ . ^ »a& %,m B« QkMatmmm 
aft s»0«iKlbi« 4l.«t»tlmlK>3Wi ©f i%i|raatiot«i9!im ,»©0t sot* 
imi 8* t# Oma. 
,« • • •»§•  ia f Im ies© o f  aoHt tuy^o  and ioapox f t t i i i ra )  o»  oo t toa  roo t  vo t«  fm» jm»* Bm»t bciX« 3@sti.«a3« 
WalitfiKP H# SSSirtElloJ, #t ii»t «i^ «««l fmm ^ttoa pSAii>'ii vltH 
Ftopnatotifloten iroot fot* Br^ l»t&©3i063rt s^l04«41S# 
_______ emi waAtoy %* 
^^a^Ew^Tie iS t ig  o f  n i t l k  »# f«*^oo to  t feo i f  jN t t t i k t l i ro  yoa la to j ioo  
HIT to flft^ totrti^ smi foot xot» Tm* isr* sta«t 
m# sifti-iso# 
_ lait®* S« laoidLol,# ai^  »• f# 
'''^ ^TI®7jffi«lfioii of .oott{»& wm% ifot. a®i f^ wwupim wiit to tho ootd&l^  
m& aO.itsa.lEl^  of t&o ooil* A^» ix^ * sttiM*# leil..* 989tJl«>lki« 
fteatSi f# I.# 
aim i^ of tim «#tt@& flm irni^prniPm Agir# Sicp* sta«t o&ir« 
ffa*®# 
ff« !«• 0«(m» i» Q$ daim# iW9§. oM fioal^ iii 
liBf« wmiewit oomtxol. hf anstlag* w» skip* 3ta«i 
'fi«. BusiiOt 
Iil.i# lUioolc Mot of 8«iit.ptex«ii of .&iNn!loa» Bosrlfo «€' fiMestoo* How To3f^  
tSon iroi^  Itet* Soo»), HfeilPtS"* 
* n • 
m^me^  ms. mwi m» o&wmA t9m» wi^wmem aai m&tweity mm i^ iwwwit# im 
•ipaiity# s« s# ir^ a i^i 
flKIXtgl; M# 1?» 
' 'MHnvfivil mm-rnl 9i^ iifil«l%i]& mmma&lm 011 f 1«2.& p3^» in 
mn^imm ULm, fmm imo t© 193«* f» S« fooli* ml* 
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